An ultrafiltration method for the removal of interfering agents and its application to the determination of free ammonia in solutions of oxystarch by the Berthelot reaction method.
Oxystarch was chosen as a model compound for studying biological ammonia-sequestering systems. Ammonia was determined by use of an ion-selective electrode, by L-glutamate dehydrogenase (L-GDH), and by two different Berthelot procedures, in the presence and absence of oxystarch. In the presence of total oxystarch the Berthelot method, particularly when low concentration reagents were used, detected significantly less (P < 0.10) free ammonia than either L-GDH or ion-selective electrode methods. A 0.5-kDa molecular weight cutoff sample ultrafiltration step was added prior to analysis by L-GDH and Berthelot procedures. To facilitate complete removal of oxystarch by the ultrafiltration step, oxystarch was dialyzed before use, yielding a high-molecular-weight fraction (> 1 kDa). Removal of high-molecular-weight oxystarch species and bound ammonia by ultrafiltration of samples prior to assay completely negated discrepancies between ammonia levels measured by L-GDH and both Berthelot methods. The correlation of the levels of measured ammonia, as determined by L-GDH and Berthelot methods, in mixtures with high-molecular-weight oxystarch was significantly improved by the addition of the sample ultrafiltration step. Improved correlation of results from such fundamentally different methods demonstrates the removal of interfering agents as well as the nonperturbatory nature of the improved procedure. The addition of such an ultrafiltration step may be applied to the determination of ammonia by the otherwise interference-prone Berthelot assay in mixtures with any interfering macromolecules, without the inconvenience or potential variabilities associated with distillation or diffusion procedures.